Abstract This paper analyzes the early research performance of PhD graduates in labor economics, addressing the following questions: Are there major productivity differences between graduates from American and European institutions? If so, how relevant is the quality of the training received (i.e. ranking of institution and supervisor) and the research environment in the subsequent job placement institution? The population under study consists of labor economics PhD graduates who received their degree in the years 2000-2005 in Europe or the USA. Research productivity is evaluated alternatively as the number of publications or the quality-adjusted number of publications of an individual. When restricting the analysis to the number of publications, results suggest a higher productivity by graduates from European universities than from USA universities, but this difference vanishes when accounting for the quality of the publication. The results also indicate that graduates placed at American institutions, in particular top ones, are likely to publish more quality-adjusted articles than their European counterparts. This may be because, when hired, they already have several good acceptances or because of more focused research efforts and clearer career incentives.
Introduction
Predicting the early academic success of PhD graduates by looking at their research productivity or the quality of their job placement has been an issue of interest in economics. Studies on this subject are most often based on the idea that the research performance of the young PhD graduate is determined by the quality of the academic training received: namely, the quality of the institution awarding the PhD or the research productivity of the supervisor. Examples of such studies include Ruane and Tol (2009) , Athey et al. (2007) , Grove and Wu (2007) , Hilmer and Hilmer (2007) and Krueger and Wu (2000) .
A different line of literature has been concerned with the identification of policies that can promote research excellence. Part of this literature is motivated by the low European research performance in economics when compared to the USA. Such studies invariably emphasize the relevance of incentives, both at individual and department levels, and the need to promote profound institutional reforms in most European countries (see for example Drèze and Estevan 2007) .
This study considers these two lines of literature, assessing the role of two different types of determinants of research performance of recent PhD graduates: the quality of the academic training received versus the institutional setting of the job placement institution upon completion of the PhD. Analyzing the productivity of PhD graduates by taking into consideration only their academic background seems an incomplete view, given the literature on the relevance of the institutional setting and career incentives for the promotion of research quality. Anecdotal evidence can illustrate this point: two equally talented students receiving their PhD degree from the same institution and at the same time, often perform subsequently quite differently in terms of research output, depending on the country or institution where they are placed and the conditions inducing or hindering quality research. Smeets et al. (2006) is among the few studies we could find that consider the interaction of these two factors when studying the research productivity of recent economics PhD graduates. Long et al. (2009) concentrate on a different scientific fieldinformation systems-and aim precisely at evaluating the relative importance of academic origin versus current affiliation on researcher productivity. Their results cast serious doubt on the relevance of the academic origin as an indicator of research potential and the authors advise academic departments to place less emphasis on the reputation of the PhD institution when making recruitment decisions. Our work enables testing whether such a strong result also holds for other scientific fields. Moreover, our methodology refines Long et al.'s approach, in the sense that we control for a wider set of factors that may have an impact on researcher productivity and we consider a wider set of journals.
We concentrate on PhD graduates in labor economics who received their degree in 2000-2005, from a European or USA university. Identification of the population under study relied on two sources: Dissertations Abstracts, a database covering every dissertation defended at an American accredited institution, at fifty British and a few other European institutions; the files of the IZA European Summer in Labor Economics, containing detailed information on both successful and unsuccessful applicants from all over Europe. Research productivity is evaluated alternatively as the raw number of publications or the quality-adjusted number of publications of an individual.
Section ''European versus North-American research productivity'' overviews the literature that has dealt with the comparison of research productivity in Europe and the USA. Section ''Labor versus other fields in economics'' places labor economics in the framework of the overall economics field. Section ''Dataset'' provides a detailed description of the dataset and section ''Descriptive statistics'' presents descriptive statistics. The model under estimation is presented in section ''Research performance of American and European graduates'' and its results are discussed. The final section concludes.
European versus North-American research productivity
The higher research productivity of American economists when compared to Europeans has been widely acknowledged, as reported in the special issue of the Journal of the European Economic Association dedicated to ranking European institutions by research in economics and comparing them with the USA. ''The studies […] paint a well-known but distressing picture of relatively inferior performance in Europe'' (Neary et al. 2003 (Neary et al. , p. 1248 . Much earlier, in an article that launched wide debate, Portes (1987 Portes ( , p. 1332 ) had referred to the ''overwhelming American dominance''. Kirman and Dahl (1994, p. 509) refer to ''America's lead''. More recently, this difference has been highlighted by Drèze and Estevan (2007) .
The sources of this productivity gap have been subject to debate. Neary and co-authors mention the ''poor governance of most European universities and the limited role given to research criteria in their funding'' (Neary et al. 2003 (Neary et al. , p. 1248 . Frey and Eichenberger (1993) argue that the market constraints are different across both sides of the Atlantic, as the USA is a wide and competitive market where there is consensus judgment over scientific performance, while, on the contrary, Europe is fragmented along national non-competitive markets. Kocher et al. (2006) check the efficiency of research in economics in several OECD countries, concluding that countries such as Ireland, the Netherlands, Belgium or Norway show an efficient relation between inputs and output, and exhibit increasing returns to scale, and would thus gain from an increase in their scale of activity. Some authors highlight strong points specific to Europe, which render it apart from the American model: Kirman and Dahl (1994) refer to the analysis of economic problems of particular concern to Europe; Frey and Eichenberger (1993) underline the political influence traditionally enjoyed by European academics. Drèze and Estevan (2007) present a range of policy measures for Europe: the adoption of English as the common language for publishing and graduate teaching; scaling up the size of PhD programs; and reforming institutions, in particular with the introduction of research incentives and block grants for efficient PhD programs and for most productive young academics. Portes (1987) places great emphasis on collaboration, concentration, labor mobility and career incentives based on competence. The nature of the debate in European countries over research quality and the increasing adoption of world-recognized quality standards in economics can be illustrated by the work of Oswald (forthcoming), Ketzler and Zimmermann (2009) or Schmoch et al. (2009) .
Most analyses, in particular from the European side, expect Europe to move towards American standards of research productivity (see the overview in Borghans and Coervers 2008) . This would be brought about by the on-going economic and cultural integration with the market widening and becoming more transparent, despite an increasing push for regionalization that could impose language and other barriers on growing scientific mobility (Frey and Eichenberger 1993) . Efforts to reorganize and fund research are underway by the European Union, which are aimed at promoting mobility, cross-country cooperation and excellence more broadly. A new generation of economists in Europe is believed to be growing, equipped with the analytic tools and motivation to place European research at a higher level (Kirman and Dahl 1994) .
This study analyzes precisely a new generation of economists in one particular field, labor economics. Before progressing, we check whether labor economics can be considered representative of overall economics concerning the pattern and trends over the last few decades in research productivity in Europe compared to the USA.
Labor versus other fields in economics
By all accounts, the Econlit database is the most comprehensive database of economicsrelated journals. Published by the American Economic Association, the Econlit indexes journal articles, books, book reviews, collective volume articles, working papers and dissertations. The database is updated monthly and it covers an increasing number of journals from all over the world. Currently, in its website, Econlit list more than 1,400 journals.
1 While the database includes articles published in journals going all the way back to 1969, the scope of information has changed over time. Author affiliations were not added until the mid-eighties and the classification system for economic articles (JEL codes) was modified in 1991. Since we want to quantify the scientific production in labor economics and compare the USA to Europe, we restricted our analysis to the period spanning 1991 through 2006. Overall, our final sample consisted of 304,413 Econlit articles. 2 We classified articles in the 19 primary JEL categories using the first JEL code assigned to the article. With a share of 8.6%, the primary category ''J-Labor and Demographic Economics'' is the third largest one in terms of number of articles. When quality weights are applied to articles using the metric of Kalaitzidakis et al. (2003) (henceforth KMS) the share of labor articles increases slightly to 9.4%.
3 As Fig. 1 shows, the shares of labor Because our interest is in the USA/Europe contrast we used information on author affiliation to assign a country of origin to each author. We only considered the first affiliation reported by each author, and discarded articles lacking information that permitted identification of the authors' country of origin. The value of each article was divided by the number of authors and the production of the USA and Europe was computed by tallying up all the shares.
5
Labor economics seems to represent well both the pattern and the trend in scientific productivity in Europe versus the USA. Both Figs. 2 and 3 show the European contribution to be more relevant when considering the raw number of articles than when weighting the articles by the quality of the journal. In other words, the European strategy seems, so far, to bet more on quantity. Both graphs also reveal a remarkable upward trend in the European contribution to scientific output captured in Econlit. Indeed, around the turn of the century Europeans surpassed the USA in the number of articles contributed. This might have been brought about by two different factors: on the one hand, the research output in Europe is undoubtedly increasing; on the other, Econlit has been covering an increasing number of journals, and the share of Europe-based journals has increased.
This section has shown that the findings in this study on labor economics can indeed be representative of the more general situation in economics. Its relevance for policy purposes is therefore strengthened.
Dataset
The population under study consists of labor economics PhD graduates who got their degree in the years [2000] [2001] [2002] [2003] [2004] [2005] in Europe or the USA. Identification of the population under The exception is the last year of 2006 where there seems to be a drop in both shares. 5 To illustrate, the present article would contribute 2/3 to Europe and 1/3 to the USA.
Comparing the early research performance of PhD graduates 625 study relied on two different sources: Dissertation Abstracts Online and the files of applicants to the IZA European Summer School in Labor Economics.
Data on PhD graduates
Dissertation Abstracts covers dissertations defended at all accredited American institutions, at 50 British institutions and a few other European ones. It is produced by ProQuest Information and Learning and it is based on information that each degree-granting institution supplies to University Microfilms International. The reported variables include: name of graduate, type of degree obtained, awarding institution, country, year of defense, supervisor's name, thesis title, subject, keywords and abstract. The following constraints were imposed for the data selection: thesis defended in 2000-2005 in the USA or Europe whose first subject code was ''labor economics'', leading to the degree ''PhD'' or equivalent. 6 This procedure allowed us to identify a total of 650 individuals, 47 of which were from European institutions.
The IZA European Summer School in Labor Economics has been organized annually since 1988 by the Institute for the Study of Labor (IZA Bonn) as a 1-week event that includes a set of lectures by two renowned senior researchers, and presentations and discussions by PhD students. The event counts on the institutional support of major scientific associations in Europe: European Economic Association (EEA), Centre for Economic Policy Research (CEPR), European Association of Labour Economists (EALE), and European Society for Population Economics (ESPE). From 2004 to 2007, it was funded by the European Commission under its Sixth Framework Programme, Marie Curie Conferences and Training Courses. Throughout the period it has been running, all expenses incurred by the PhD students to attend the event were fully covered (traveling costs, accommodation and meals, visa fees if required, and other costs such as printing of posters 6 The Dissertation Abstracts database has no standardized way to designate the degree awarded. Non-USA institutions tend to use their own designation for the type of degree awarded. We considered the following list of designations for degree awarded as equivalent to ''PhD'': ''Dr.'', ''D.Soc.Sc.'', ''Fil.dr.'', ''PD'', ''Dr.Ec.'', ''Dr.Econ'', ''Dr.Soc.Sc. '' and ''Ekon.dr''. for presentation). About 35 students are selected to participate each year and, until very recently (2003) , only students at European universities were eligible to apply. Given the reputation of the event and the fact that participation imposes no financial burden at all on the participants or their institutions, a very large pool of applicants was attracted each year, with the chances of getting accepted currently standing at 0.25.
Combining the IZA files on both participants and unsuccessful applicants during the 10-year period 1998-2007, we have detailed data on 796 individuals, thus covering a substantial share of labor economics PhD students at European universities. Reported data include: name of the student, gender, nationality, PhD institution, country, supervisor's name, title of paper presented, abstract, year of PhD commencement, contact information, as well as his/her resume at the time of application. Further data on the Summer School applicants was collected via web searches to retrieve their date of completion of PhD. Individuals who were awarded the degree in 2000-2005 at a European or US institution were used for analysis. Data on 197 individuals was thus kept. Further data collection for all individuals under analysis took place from November 2007 to July 2008 using the web to search for the following variables: employing institution, country, job title, year of job commencement, email address, gender, year of birth, nationality and, whenever feasible, resume. An email inquiry was addressed in August 2008 to 510 individuals for whom the nationality, date of birth or gender was missing. A high reply rate of 40% was achieved with 204 replies.
Additionally, the publication record for all selected individuals, as well as from their PhD supervisors, was retrieved from Econlit. We only considered journal articles and notes (editorials, comments, etc. were excluded). For the graduates we collected all publications in the period ranging between 2 years before award of the degree and the limit year of 2006. For all supervisors we collected their publications between 1988 and 2006.
Measuring research productivity
The research productivity of recent PhD graduates and their supervisors was measured by -the number of journal articles captured in Econlit, the database described in detail in the previous section, and -the number of journal articles weighted by the quality of the journal (according to KMS), deflated by the number of authors.
Finally, measures of quality of the institution awarding the PhD and the employing institution were used in the analysis to define the top institutions in the USA and in Europe. We relied on three alternative universal rankings of institutions included in the Journal of the European Economic Association: Coupé (2003 Coupé ( , pp. 1316 Coupé ( -1317 , which is based on the number of citations; Coupé (2003 Coupé ( , pp. 1326 Coupé ( -1327 , which is based on the number of publications; and KMS (2003, p. 1357) . We classified an institution as ''top-10'' in the USA (or Europe) if the institution was ranked in the ''top-10'' USA (or Europe) institutions for at least two of those three rankings. Comparing the early research performance of PhD graduates 627
Descriptive statistics
The database includes 847 graduates (237 from European institutions and 610 from American institutions). Within Europe, a wide set of countries is covered. 9 The distribution of graduates by gender, year of defense, region of work, type of job held afterwards and type of employer is reported separately in Table 1 for graduates from the USA and Europe. As we can see, the gender distribution is similar across the two groups. The European sample has a slightly higher share of recent PhDs. More than half of the European graduates (82%) stayed to work in Europe, whereas 62% of the graduates in the USA stayed to work there. A larger share of American graduates holds a Professorship (possibly related to the differences in the date of defense), which is compensated by a larger proportion of European graduates holding a Researcher position. Finally, the distribution according to the type of employer is similar across the two groups with the largest share (over half) placed at universities. Interesting differences in research productivity emerge between the two groups. European graduates publish on average more than twice the number of articles than their USA counterparts (Table 2) , which is partly due to the larger share of graduates in the USA who have not (yet) published any article (Fig. 4) . The actual difference in terms of the number of articles may be even larger because the Econlit has a known ''anglophone bias'', in the sense that publications in English journals are over-represented in the database. However, once the quality of the journal is taken into account, this difference vanishes. When we measure productivity using the KMS quality-weighted measure the results are then reversed and USA graduates reveal a higher average productivity (Table 2 ). Restricting the sample to just those authors who have published shows a clearer patternEuropean graduates publish on average more articles, but in journals of lower average quality (Table 3) .
The evidence so far reported confirms to a large extent the general pattern often highlighted of lower average research productivity in Europe than in the USA. We are, however, aggregating over a very broad and heterogeneous set of institutions. Averages may be a misleading concept to compare regions known to encompass top tier as well as lower quality institutions. The analysis below aims at going beyond this broad view.
Research performance of American and European graduates
In this section we contrast the performance of European and American graduates using regression analysis. As a first step we employ Poisson regressions using the total number of Econlit publications as the dependent variable. Among the independent variables we considered characteristics of the graduate (gender and time since completion of PhD), the quality of the academic training received (the type of institution awarding the PhD and the research productivity of the supervisor), and the characteristics of the institution where the graduate was placed. A list of all right-hand side variables and respective description is shown in Table 4 .
In Table 5 we present our first set of results. With the exception of the year 2 dummy, all variables in the first specification, Column 1, are statistically significant at the usual significance levels. 10 In line with the results of Hilmer and Hilmer (2007) we also observe that female graduates exhibit lower productivity than their male counterparts. As expected, the type of institution where the individual is placed has a significant impact on his/her performance. Everything else constant, graduates placed at a university or research center publish about 80% more articles than graduates placed at other institutions. The productivity of the supervisor seems to be another important factor when explaining academic productivity. The results also confirm one of the most striking findings of the previous section; even when controlling for multiple factors, there seems to be clear evidence that graduates from European universities publish more than graduates from American universities. Anecdotal evidence suggests that students graduating from tier 1 universities are the more prolific researchers.
11 Hence, in a second specification (Column 2) we introduced two additional variables that identify whether or not the students graduated from a ''top-10'' American or ''top-10'' European university in the field. Neither of these two variables is significant. Column 3 shows a regression where we consider the location of the institution of placement. Whether the institution of placement is located in Europe or the USA seems to have a similar effect. However, placement at institutions outside of Europe or the USA impacts negatively on productivity. Finally, in Column 4 we added two more variables that identify whether or not the graduates were placed at any of the top 10 institutions. The argument can be made that top institutions select the most productive researchers and provide the best conditions and incentives for research. However, as the results in Table 5 show, none of the variables identifying top institutions seem to be associated with earlycareer success as measured by the number of articles.
At this point we should emphasize that the results of our regressions need to be interpreted with care. We uncover relationships between the productivity of graduates and other variables, but we cannot assume the existence of causal relationships. For example, we earlier stated that everything else constant, a graduate placed at a research institution will publish around 80% more. But that does not mean that if we were to switch a recently placed student from say, a private company to a research institution, we would expect an 80% increase in productivity. Most likely there was some selection process at work and the more academically inclined students tended to favor placement at research institutions.
Another important caveat of our analysis has to do with our data collection procedures. As discussed earlier, data from US doctoral students were collected in a systematic Note: Whilst we only have PhD issuing universities from the USA and Europe (dummy variable for the USA), the job placement can be in any country of the world (dummy variables for the USA and for Europe, with the rest of the world as the omitted category) Table 5 Number of publications (Poisson regression models)
Graduates from all universities
Graduates placed at academic institutions
(8) Table 6 KMS quality-adjusted publications (OLS regression)
(8) Comparing the early research performance of PhD graduates 633 manner, while for most Europeans the data came from the IZA files of Summer School applicants. Thus, it may be argued that the European data is biased because the sample composition may not be representative of the relevant graduating institutions in Europe, or because applicants to the IZA Summer School are more likely to be those willing to pursue a research oriented career. To shed some light into this issue we reestimated the model by restricting the sample to graduates placed at academic institutions (Columns 6 through 10 in Table 5 ). As we can see the results are remarkably stable across samples suggesting that the effect of any bias, if it exists, is negligible. The measure of productivity used so far does not account for quality. Hence, in Table 6 we introduce a quality-adjusted metrics for productivity, estimating linear regression models where the dependent variable is the KMS based quality-weighted measure of publications. The results change considerably. Most notably, the clear difference between the productivity of graduates from American and European universities practically disappears. Similarly, graduation from a top institution (in the US or Europe) does not seem to have an impact on the quality of the research output. In terms of institution of placement we also observe significant changes. Now it seems that working in the USA is associated with an increase in productivity. That increase is even higher if the graduate is placed at one of the top 10 American institutions.
Also in contrast with the results on the number of publications, we find no significant differences between males and females once the research output is measured in terms of quality. The estimated coefficients on the number of years since completion of the PhD indicate that quality takes longer to come out than quantity. Whereas in the case of quantity a significant coefficient is estimated for year 3 and later, for quality of outputs such coefficients are not significantly different from zero until year 4.
Our results show that either the institutional setting at top-10 institutions in the USA works better at providing incentives and putting pressure for high quality outputs, or that these institutions are able to attract the very best researchers. In the latter case, it leads to the question as to why European institutions are not able to select that type of researchers. One obvious reason would be money: European institutions may be constrained by national legislation setting flat salary scales; but they may as well be constrained in their ability to provide non-monetary incentives as well, if they have lower flexibility to manage, for example, teaching times or administration duties.
We further aimed at checking the contribution of different groups of nationalities to the productivity of American institutions. As such, we interacted the dummy variable ''works in USA'' with the variable ''European nationality'' or ''other nationality'' (leaving the American nationality as the omitted category); similarly, we interacted the variable ''works in top-10 USA'' with those same dummies for groups of nationalities (see columns 5 and 10). We find no significant differences between the productivity of the different nationalities working in the USA. To the extent that those working in American institutions, and in particular top institutions, are in general more productive than those working in Europe, we find some support for the often stated claim that the USA is attracting the best Europeans in a brain drain type of flow. 
Conclusion
We have analyzed differences in research productivity of recent PhD graduates from European and USA universities. The received wisdom is that research based in the USA dominates in quantity and quality. We find that this is no longer true at this simplistic level. At first sight it even seems that European graduates are the more productive. However, once we account for the quality of scientific journals, we find that differences between graduates from American and European institutions vanish. In terms of output quality, results indicate that graduates placed at American institutions, in particular top ones, are likely to publish more quality-adjusted articles than their European counterparts.
This may be because, when hired by a top-USA institution, graduates already have several good acceptances or because of more focused research efforts and clearer career incentives. This could also be because the American-based institutions still provide a better academic environment to reach the standard leading journals, which are still closer attached to the USA. Another explanation is that the rising quantity and the increased visibility the European researchers have provided over recent years needs more time to breed higher quality research and lead to high quality journal publications. Part of this is related to the fact that the very many new European-based journals where Europeans publish more than proportionally need many more years to move up the quality ladder in international competition.
Publication strategies also seem to differ across both continents. In the USA, PhD graduates aim at a decent number of articles in ''A-journals'' before the tenure decision; the probability of acceptance in those journals is low, and hence delays to acceptance and publication of papers are longer. In Europe, young researchers often publish before defending their PhD; journals are not necessarily A-ranked; and the rank of the journals (although of rising importance) is not yet so crucial for the tenure decision, which often follows other rules.
In terms of policy conclusions there is still a ''clear need to develop a coherent strategy to improve doctoral training in economics Europe'' that would ''counteract the strong tendency for the best European economists and students to gravitate towards that country [the USA]'' (Kirman and Dahl 1994, p. 520) . Drèze and Estevan (2007) had similarly mentioned the ''brain drain'', as the USA manages to retain its brains and attract foreign ones, stressing the role played in this process by its PhD programs. While there seems still much to do to improve the academic incentives in European PhD programs, the success in the catching-up process in the past decades is encouraging. 
